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Executive Summary

This Regional Strategic Transportation Safety Plan (RSTSP) establishes a framework for reducing fatal and serious
injury crashes on public roadsin the FMPO region by identifying crash trends, emphasis areas, performance
measures, high-risk crash locations, funding resources, and potential projects. The Northern Arizona Council of
Governments (NACOG) led the development of this RSTSP in partnership with the Central Yavapai Metropolitan
Planning Organization (CYMPO) and Flagstaff Metropolitan Planning Organization (FMPOQO). The purpose of the RSTSP
is to address safety from a holistic, regional perspective to reduce the risk of death and serious injury to all
transportation users. These plans are prepared in supportof the 2014 Arizona State Highway Safety Plan (SHSP). In
order to qualify for Highway Safety Improvement Program (HSIP) Funding, Councils of Governments (COG)s and
Metropolitan Planning Agencies (MPO)s must havea STSP and updateit, at a minimum, every five years. Projects
must use approved safety countermeasures, have a benefit-to-cost (B/C) ratio over 1.5, and have a project cost
between $250,000 and $5,000,000, among other requirements.

The RSTSP utilized a data-driven approach to assess crash trends in each region. Area-specific analysis and
implementation plans were developed for each agency. Safety priorities, funding strategies, and future safety
analysis tools were reviewed and developed for the three regions. Safety analysis tools were developed in tandem
with the RSTSP to facilitate future safety-related project identification and development. These tools include an
ArcGIS Online Mapping tool forviewing and exporting data, the Crash Analysis Tool (CAT), the Predictive Analysis
Tool — Existing (PATe) for performing predictive analyses, and the Economic Analysis and Project Justification Tool
(eJUST) for assisting the Highway Safety Improvement Program (HSIP) application process.

To identify crash trends and emphasis areas, a crash analysis was performed for the FMPO region based on the most
recent five years of available crash data: January 1, 2012 to December 31, 2016. Over this period, 11,042 totaland
57 fatal crashes were reported in the FMPO region. Key crash trends for the region include:

s 59.6% of fatal crashes were lane or roadway departure crashes.
= 35.1% of fatal crashes involved a pedestrian.
o Ofthose, 70% involved impaired pedestrians.

= 45.6% of fatal crashes occurred on I-17 or1-40.

= The most commondriver violations cited in fatal crashes were impairment and lack of restraint use.

= The most commondriver violations cited in crashes of all severity was failing to yield right-of-way and
speeding.

s The most common manner of collision was rear end (42.5%), followed by angle (19.8%) and same direction
sideswipe (13.9%).

s The most common first harmfulevent in serious crashes was a car striking another car (43.4%), followed by
pedestrian collisions (16.8%), fixed object collisions (15.0%), and overturning crashes (12.0%).

= The most prevalent first harmful event for crashes of all severities was a car striking another car (67.1%),
followed by fixed object collisions (11.0%), and non-fixed object collisions (6.9%).

The FMPO RSTSP Visionis “Towards zero deaths.” Goals and strategies were developed in support of this Vision;
champions were identified for individual strategies. RSTSP goals are:

= Reduce fatalities and the occurrence and severity of serious injuries on all public roadwaysin FMPO.
= Reduce crashes in the next five years.

= Reduce the severity and number of pedestrian and bicycle crashes.

= Enhance community awareness of transportation safety issues.
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Emphasis areas were identified for the FMPO region in support of the SHSP. Of these 12 areas, FMPO experienced a
higher rate than the statewide rate for fatal crashes in the following areas:

= Speeding and Aggressive Driving;

= Impaired Driving;

= Roadway Infrastructureand Operations: Lane/Roadway Departure;
s Non-motorized Users: Pedestrians;

= Heavy Vehicles/Buses/Transit;

= Natural Risks: Weather; and

s Traffic Incident Management.

Performance measures were addressed in accordance with the National Performance Management Measures Final
Rule (23 CFR Part 490), which established five metrics used to guide HSIP implementation for state and local
agencies. Performancetargets based on five-year rolling averages must be established and reported annually for
these five metrics:

Number of fatalities.

Rate of fatalities per 100 million Vehicle Miles Traveled (VMT).
Number of serious injuries.

Rate of serious injuries per 100 million VMT.

Number of combined non-motorized fatalities and serious injuries.

RN E

A predictive analysis was performed for select intersections and segmentsin FMPO. Predictive analysis is a state-of-
the-practice safety analysis method introduced by the Highway Safety Manual (HSM). Predictive analysis generates a
metric called the Potential for Safety Improvement (PSI). PSlis the difference between the predicted and expected
number of crashes per year. When the predicted number of crashes is lower than the expected number of crashes,
the site is performing worsethan similar sites and the location has a high PSI: a greater potential forimprovement. A
summary of predictive analysis results forthese select locations is provided in Table E-1 and Table E-2.

Table E-1 - Predictive Analysis Summary: Intersections

Predicted Crashes/Year  Expected Crashes/Year PSI**

Total T2&  ohos  toral FARI& b qora FARIE

Injury Injury Injury

Route 66/Milton Road & 7.9 33 46 | 120 | 33 8.7 | 4.1 0.0 | 41
Humphreys Street

US 89 & Marketplace Drive 6.3 2.2 4.1 9.7 2.9 6.8 3.4 0.7 2.7
US89 & Cummings Street 4.7 1.8 29 | 89 2.5 6.4 | 4.2 0.8 3.4
3[R & e EeeE 4.3 15 27 | 107 | 23 84 | 6.4 0.7 | 5.6
Parkway

Woodlands Village Boulevard -, 0.9 17 | 41 10 | 31 | 1.5 0.1 1.5
& University Avenue

Lockett Road & Fourth Street 1.8 0.7 1.1 2.6 0.7 1.9 0.9 0.1 0.8

Note: Bold, red, italicized text under “PSI” denotes thatthe location has a positive PSI.
*Property Damage Only
**Potential for Safety Improvement
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Table E-2 — Predictive Analysis Summary: Segments
Predicted Crashes/Year = Expected Crashes/Year

Total Fatal & PDO Total Fatal & PDO Fatal &

Injury Injury Injury

E Route 66/Milton Road:
McConnell Drive to Elden 50.4 16.1 34.2 87.3 20.3 67.0 37.0 4.2 32.8
Street

E Route 66: Switzer Canyon
Drive to Fourth Street

US 89: Country Club Drive to
Townsend-Winona Road
Fourth Street: Andes Drive to
1-40

Butler Avenue: Sawmill Road
to Ponderosa Parkway

San Francisco Street: Pine

23.5 6.7 16.7 28.9 7.3 21.6 5.4 0.6 4.9

19.9 5.6 14.3 34.5 7.9 26.7 14.7 2.3 12.4

14.0 4.2 9.8 16.9 4.5 12.4 2.9 0.3 2.6

13.2 3.8 9.4 11.9 3.5 8.4 -1.3 -0.3 -1.0

Knoll Drive to E Route 66 3.2 1.1 2.2 4.3 1.2 3.2 1.1 0.1 1.0
B-40: Woody Mountain Road
to Woodlands Village 3.2 0.9 2.3 3.5 1.0 2.5 0.3 0.1 0.2

Boulevard
Note: Bold, red, italicized text under “PSI” denotes that the location has a positive PSI.

The FMPO region has been proactive in addressing safety and congestion needs. FMPO has partnered with ADOT,
Northern Arizona Intergovernmental Public Transportation Authority (NAIPTA), the City of Flagstaff, Coconino
County, US Forest Service, Federal Highway Administration (FHWA), and Northern Arizona University (NAU) to
prepare the Milton Road and US 180 Corridor Master Plans. The Study includes Milton Road from Forest Meadows
Street to Beaver Street, and US 180 from Milton Road to the Crowley Pit turn-out (milepost 232.25). This planning
effort will shape the long-term vision forthese routes, including the role of transit. Due to this ongoing effort, plan
recommendations were not included for these routes.

Highway Safety Improvement Program (HSIP) applications were not recommended to mitigate impaired pedestrian
crashes where no other pedestrian crashes were present due to the overall randomness of the crashes. Stakeholders
are pursuing societal measures through the strategies developed in support of this plan in lieu of engineering
solutions.

A limited number of HSIP applications including street lighting were recommended. Stakeholders are pursuing
alternative approaches to lighting that are consistent with dark sky ordinances.

The RSTSP identified potential HSIP projects for the FMPO region and the benefit to cost ratios (B/C). Spot
improvement projects are listed in Table E-3 and Table E-4.

Table E-3 — Potential HSIP Intersection Spot Improvements

Intersection Project Preliminary B/C Ratio
Lockett Road and Fourth Street Roundabout 4.5
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Table E-4 — Potential HSIP Segment Spot Improvements

Segment Project Preliminary B/C Ratio

Townsend-Winona Road: US89 to .
. Rumble strips 21.2
Koch Field Road
Milton Road/E Route 66: McConnell .
. Median 10.4
Drive to Elden Street
Milton Road: McConnell Drive to
Variable Speed Limit Signs 2.5
Ponderosa Parkway*
[-40:1-17 to Country Club Drive Lighting 3.9

Pedestrian Refuge Locations — Combined Application**

*Crash data includes segment collisions of all types and rear-end collisions at intersections.
**Installation of a single pedestrian refuge median does not meet the minimum HSIP project cost. Potential locations should
be evaluated with an engineering study consistent with the MUTCD. Consider combining projects to meet the minimum cost

or implementing a systemic pedestrian refuge improvement program.

A systemic project to install flashing yellow arrows (FYA) may be merited in the future. Presently, the City is
converting Beulah / Forest Meadows, SR 89 / Marketplace and potentially the University / Woodlands Village
intersections to FYA. Other signals have recently been converted to protected-only phasing.

The crash history at some locations was not conducive to HSIP project funding, either due to the benefits associated
with very low-cost countermeasures (project costs under $250,000) or the approved Crash Modification Factors
(CMF)s may not best address the safety issue. Safety improvements were identified at many of these locations and
are included in AppendixB.

Project recommendations should be considered as part of Flagstaff, ADOT, and Coconino County capital
improvement and maintenance programs. Additionally, they should be incorporated into future plans and studies in
the region. In accordance with ADOT requirements, this plan should be updated at least every five years.

Crash history should be monitored on an ongoing basis; in particular, segments and intersections identified through
network screening should be reviewed annually. These locations should be considered for inclusion in future HSIP
applications if the crash history worsens, an appropriate CMF is identified, or other circumstances are present.
These locations represent most probable candidates for future HSIP applications if current crash patterns persist.
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1.0 Introduction

The Northern Arizona Council of Governments (NACOG) led the development of three Regional Strategic
Transportation Safety Plans (RSTSP) in partnership with the Central Yavapai Metropolitan Planning Organization
(CYMPO) and Flagstaff Metropolitan Planning Organization (FMPO). The purpose of the RSTSPs s to address safety
from a holistic, regional perspective to reduce the risk of death and serious injury to all transportation users. The
RSTSP establishes a framework identifying objectives, strategies, and performance measures for transportation
safety that are consistent with the Arizona Strategic Highway Safety Plan (SHSP). The RSTSP included crash data
analysis, safety emphasis area identification, and implementation plan development. The plan was developed with
coordination and input from NACOG, CYMPO, FMPO, stakeholders, and the general public.

Collaborative meetings were held with NACOG, CYMPO, and FMPO during RSTSP development. Individual plans
were developed foreach agency. A shared set of safety analysis tools was developed incorporating input from each
agency. This plan addresses the FMPO region, shown in Figure 1.1. A map of the central Flagstaff area is shown as
Figure 1.2;this larger-scale map was developed to illustrate crash trends throughout this report in this dense
portion of the city.

The RSTSP is a data driven plan with clear goals for overall crash reduction. These goals focus on reducing fatality
and serious injury crashes. In addition, excel based tools which complement the RSTSP were developed to mine
insights buried in large crash data sets and automatically calculate data required for Highway Safety Improvement
Program (HSIP) funding applications. After RSTSP development, NACOG, CYMPO, and FMPO will be able to use the
tools for future safety analysis and HSIP funding applications.

The data presented in this report analyzes crashes which occurred in the FMPO region fromJanuary 1, 2012 through
December 31,2016, thefive-yearanalysis period for this study. A study process flow chart is shown in Figure 1.3.

BURGESS & NIPLE * NS
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Figure 1.1 - Study Area
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Figure 1.2 — Central Flagstaff Area
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Figure 1.3 — RSTSP Process Flow Chart
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2.0 Stakeholder Engagement

Community outreach and stakeholder engagement are an important part of understanding and addressing local
safety concerns, as well as opportunities for safety improvement. Multiple meetings, workshops, and
community surveys were conducted throughout the development of the RSTSP to ensure the RSTSP best meets
community needs. A facilitated workshop was conducted August 3,2017, to discuss crash trends and Vision and
Goals, included in Section 3.0. Online public and stakeholder engagement opportunities were available August
3,2017, through November17,2017. A summary of the Stakeholder Engagement Workshop and the online
engagement is provided in AppendixA. 183 responses were received from stakeholder engagement efforts and
recorded in the GIS Online Tool for future consideration during capital improvement project and maintenance
program development.

Themes from public and stakeholder engagement include:

= Concerns about bicyclist and pedestrian safety;

= Concerns regarding traffic signal timing;

= Concern regarding congestion along Milton Road and US 180;

= Commentsthat some intersections feel unsafe or confusing; and

= Publiccomments generally reflect an interest in more traffic control.

Workshop participants noted the need for increased education and enforcement to reduce the severity of
crashes.

BURGESS & NIPLE ~ | —————
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3.0 Vision, Goals, and Strategies

This RSTSP supports the FHWA Vision, “Towards zero deaths and serious injuries on the Nation’s roadways”, and
the 2014 Arizona SHSP Vision, “Toward Zero Deaths by Reducing Crashes for a Safer Arizona.” The RSTSP
established a framework identifying objectives, strategies, and performance measures for transportation safety
that are consistent with the SHSP. A facilitated workshop was held to seek stakeholder input for regional Vision,
Goals, and Strategies. Strategies were developed to help realize Goals. The Vision, Goals, and Strategies were
refined during the April 5,2018 FMPO Technical Advisory Committee ( TAC) meeting. At this time, volunteers
were identified to champion the Goals. The FMPO Vision is:

Vision: Towards zero deaths.

Goal: Reduce fatalities and the occurrence and severity of serious injuries on all public roadwaysin FMPO.

Strategy:

Strategy:

Reduce the total number of fatalities and serious injuries in FMPO by three to seven percent
during the next five years.
Champion(s): FMPO, City of Flagstaff (Flagstaff), and Coconino County.

Identify innovative solutions to safety issues, such as variable speed limits and dark sky
compliant lighting, to reduce crashes.
Champion(s): FMPO and Flagstaff. Initial leads: Dave Wessel, Martin Ince, and Jeff Bauman.

Goal: Reduce crashes in the next five years.

Strategy: Provide information regarding crash “hotspots” to law enforcement to encourage targeted
enforcement.
Champion(s): Flagstaff.

Strategy: Lead an effortto expand public education related to dangers of intoxication while using
streets in FMPO region.
Champion(s): Flagstaff Public Involvement Officer, Sheriff’s office.

Strategy: Identify partners in health and human services (e.g., behavioral health and addiction) and
collaborate to promote sobriety while using streets in FMPO region.
Champion(s): Northern Arizona Intergovernmental Public Transportation Authority (NAIPTA)
and City Housing Authority. Initial lead: Kate Morley.

Strategy: Use predictive analysis to identify potential for safety improvement to inform project
investment decisions.
Champion(s): Flagstaff and Coconino County. Initial leads: Rick Barrett and Christopher
Tressler.

Strategy: Include safety elements in project development cost estimation.
Champion(s): FMPO, ADOT, and Flagstaff. Initial leads: Dave Wessel, Dan Gabiou, and Bret
Peterson.

Strategy: Identify and utilize existing channels to communicate safety messages, such as Dynamic
Message Signs (DMS), Northern Arizona University alerts, and others.
Champion(s): ADOTand NAIPTA. Initial leads: Dan Gabiou and Kate Morley.
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Goal: Reduce the severity and number of pedestrian and bicycle crashes.

Strategy: Assess pedestrian safety as part of project development.
Champion(s): FMPO. Initial lead: Martin Ince.

Strategy: Evaluate Public Rights-of-Way Accessibility Guidelines (PROWAG) on projects.
Champion(s): FMPO. Initial lead: Martin Ince.

Strategy: Incorporate multimodal accommodationsin project development.
Champion(s): FMPO and Coconino County. Initial lead: Martin Ince and Christopher Tressler.

Goal: Enhance community awareness of transportation safety issues.

Strategy: Conduct public education targeting driver behaviors.
Champion(s): FMPO. Initial lead: Dave Wessel and Martin Ince.

Goal: Assesssafety performance and current practices on an ongoing basis.
Strategy: Conductsemiannual meetings to review crash trends, discuss progress on RSTSP strategies,

and determine action items.
Champion(s): FMPO. Initial lead: Dave Wessel.
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4.0 Safety Tools

A suite of online and Excel-based tools was developed to facilitate the safety analysis process. The tools, as well
as a Safety System Analysis Tools User Guide, are available to NACOG, CYMPO, and FMPO for future use. They
include:

= ArcGlIS Online Mapping Tool;

s Crash Analysis Tool (CAT);

= Predictive Analysis Tool — Existing (PATe); and

= Economic Analysis and Project Justification Tool (eJUST).

These tools support typical safety analysis tasks, including viewing and exporting site-specific data, analysis of
system and site-specific crash data for crash trends, network screening, countermeasure selection, alternatives
analysis, and HSIP application preparation. Brief descriptions of each tool are contained in the following
sections. More detailed information regarding tool use is available in the associated Safety System Analysis Tools
User Guide.

4.1 ArcGIS Online Mapping Tool

An ArcGIS Online Mappingtool was created to facilitate review of crash data, as shownin Figure4.1. The tool
includes crash data for NACOG, CYMPO, and FMPO, which allows review of crash trends within and across these
agencies. Users can select site-specific data, review information related to specific incidents, filter for specific
crash characteristics, and export data for further analysis to Excel.

Figure 4.1 — ArcGIS Online RSTSP Safety Map
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The CAT is a macro-enabled Excel tool developed to perform crash analyses. The crash analysis performed for
this RSTSP was completed using the CAT, which has the capacity to analyze data for a variety of crash trends or
combination thereof, including:

Figure 4.2 — CAT Data Import Interface
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The CAT generates emphasis area statistics for provided data, highlighting areas that are above the state
average to aid HSIP funding applications and reporting. It supplies a series of automatically-generated tables and
summary charts, which visualize a variety of crash trends. The CAT tool can be used in conjunction with the
ArcGlIS Online Mapping tool or Safety Data Mart Standard Detailed Reports. It is able to analyze both custom
areas and larger regions.

The PATe is an Excel-based tool developed to perform HSM predictive analysis. Predictive analysis is a state-of-
the-practice safety analysis method introduced by the Highway Safety Manual (HSM) in 2010. Itis currently
bein